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LA 
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Associate Professor of Economics 
Washing ton University 
S t .  Louis, Missouri 
A paper prepared f o r  the AnnualMeeting of the American S t a t i s t i c a l  
Association, Philadelphia,  Pennsylvania, September 9, 1965. 
Information on the econunic impact of defense and space expenditures 
i s  not  a s t a t i s t i c a l  luxury. 
purposes: (1) f o r  making any so r t  of penetrat ing analysis  of the f ac to r s  
influencing the  deve lopen t  of a given regional  economy o r  of many lead- 
ing  branches of industry,  (2) for  forecast ing the impact on a region of 
s h i f t s  i n  i t s  so-called exports t o  the government sector ,  and (3)  f o r  
developing and choosing among a l te rna t ive  public po l i c i e s  t o  o f f s e t  
reductions i n  the t o t a l  or,  possibly of g rea t e r  real importance, abrupt 
major changes i n  the  composition of defense and space expenditures. 
It is necessary f o r  important substantive 
Despite the  vas t  amount of s t a t i s t i c a l  information generated by 
Federal  Government and other  research organizations, important gaps 
continue t o  exist  i n  the understanding of basic  aBpects of the  economic 
impact of defense and space expenditures. 
of the  problem: 
w i l l  soon become avai lable ,  and the  r e l a t i v e l y  high-prior i ty  gaps t h a t  
need t o  be f i l l e d .  
This paper covers three aspects  
the  current  stock of information, the increment t h a t  
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The Current Stock of Information 
A very considerable body of information cur ren t ly  e x i s t s  i n  the 
A t  area of defense and space expenditures and t h e i r  economic impact. 
times, it appears t h a t  many researchers do not  a v a i l  themselves of the  
ava i lab le  unclassif ied information, mainly because of the  lack of 
knowledge of the  specialized sources involved. The a v a i l a b i l i t y  of such 
information f o r  1963 -- the  most recent  period f o r  which there  are com- 
prehensive d a t a  -- i s  shown i n  t h i s  sec t ion  of the paper. 
l eve l ,  there  i s  r e l a t i v e l y  firm information on the na t iona l  defense com- 
ponent of GNPj which includes both Department of Defense and NASA outlays.  
Use fu l  details  are avai lable  showing the  amount of in-house e f f o r t  and 
purchases from industry. 
between special ized mi l i t a ry  equipment and r e l a t i v e l y  conventional types 
of procurement. 
and space programs is more approximate -- the Labor Department's estimate 
of the port ion of the labor force devoted t o  defense work, including both 
industry and government personnel. 
t h a t  approximatebj a l i t t l e  less than one-tenth of the Nation's resources 
i s  being devoted a t  the present time t o  defense, space, and related 
na t iona l  secur i ty  programs (see Table 1 f o r  d e t a i l s ) .  
A t  the  aggregate 
The l a t t e r  i s  broken down t o  d i f f e r e n t i a t e  
Another measure of the aggregate importance of defense 
Both of these measures ind ica te  
O f  the  estimated 6.7 mil l ion persons engaged i n  such work in  1963, 
over half  were employed d i r ec t ly  by the  Federal Government, e i t h e r  i n  the 
Armed Forces o r  i n  c i v i l i a n  posi t ions with Federal defense and space 
agencies. 
working d i r e c t l y  on defense orders or by firms providing materials and 
serv ices  t o  these contractors .  
- 
The rest were employed e i t h e r  by contractors  and subcontractors 
The f igure  of 6.7 mi l l ion  does not  include 
employment ind i rec t ly  generated through mul t ip l ie r  o r  accelerator e f fec ts .  
It i s  labeled approximate because there i s  at  present no sa t i s fac tory  
method of al locat ing employment in  a given industry o r  firm between 
defense and nondefense work, especially when similar o r  i den t i ca l  items 
are produced simultaneously f o r  both mi l i ta ry  and commercial markets. 
An analogous problem arises wi th  government employment i n  such agencies 
as the Atomic Energy Commission, which develops both peaceful uses of 
atomic energy and mi l i ta ry  weapon programs. 
Budgetary Data 
A great  wealth of breakdowns i s  available showing the d e t a i l s  of 
the expenditures by the  Department of Defense, NASA, AEZ, and similar 
nat ional  securi ty  type agencies. 
L2 
This i s  i n  s t r ik ing  contrast  to  
the paucity of similar data f o r  other nations, whether i n  the Free 
World o r  elsewhere. 
amount of c a p i t a l  equipment, R&D, and construction being financed. In  
the case of the Department of Defense, procurement is shown i n  su f f i c i en t  
These breakdowns indicate  such useful items as the 
d e t a i l  t o  make crude approximations t o  some of the Standard Indus t r ia l  
Classif icat ion categories,  such as a i r c r a f t ,  ships, e tc .  
product such as missi les  represent a more d i f f i c u l t  problem. 
A cross industry 
Indus t r i a l  Impacts 
Less information is  available on the indus t r i a l  performance of 
defense work. The Department of Defense and NASA each make avai lable  
annual l i s t i n g s  of the d is t r ibu t ion  of prime contract  awards t o  the 
top 100 companies receiving such contracts.  
i ndus t r i a l  d i rec tor ies ,  
Ls 
With the use of standard 
the data on these companies can be aggregated 
Ik 
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t o  ind ica te  industry t o t a l s .  Several shortccmings a re  apparent. Prime 
cont rac ts  provide only a l imi ted  indicat ion of the ac tua l  performance 
of the work, approximately one-half of which normally i s  subcontracted 
t o  a multi tude of companies i n  a wide va r i e ty  of indus t r ies .  
i s  not  a crude rule-of-thumb, but the  r e s u l t  of annual surveys of 
defense contractors  f o r  the years 1957-63. See Table 2 f o r  d e t a i l s . )  
Also, the  data a re  necessar i ly  on a company r a the r  than establishment 
bas i s ,  causing d i f f i c u l t y  i n  the case of the large,  d ive r s i f i ed  corporations, 
the  bulk of whose defense work m a y  not  coincide with the  company's 
primary industry c lass i f  i c  a t ion.  
(This 
On the  basis of t h i s  crude approach (see Table 3) it i s  apparent 
t h a t  a r e l a t i v e l y  few industry groups accounted f o r  the grea t  bu lk  of 
the prime defense/space contracts i n  1963: a i r c r a f t ,  e lec t ronics ,  motor 
vehicles,  p e t r o l e m  ref ining,  C h a l C d . S ,  PLtbcr, a d  ccnstruct icn,  
i n  t h a t  order. 
course, pa r t i c ipa t e  a t  the subcontractor and suppl ier  leve l .  
A fa r  grea te r  var ie ty  of ccmpanies and indus t r ies ,  of 
Input-output coef f ic ien ts  may be u t i l i zed  as a measure of the impor- 
The shortcomings of these tance of defense work t o  individual indus t r ies .  
d a t a  have been described elsewheye. Nevertheless, they y ie ld  a useful  
rough approximation of the indus t r i a l  d i s t r ibu t ion  of def ense/space 
a c t i v i t y  and a r e  the  basis f o r  the Labor Department's estimate of the  
port ion of the p r iva t e  labor force engaged i n  such work (see Table 4).  
It i s  apparent t h a t  the g rea t  majority of indus t r ies  i s  only s l i g h t l y  
dependent, d i r e c t l y  o r  indirect ly ,  on defense/space demands. 
- /5 
The extent  of t h i s  dependence var ies  widely among individual  
companies. An analysis  of the 35 companies t h a t  received the l a r g e s t  
i 
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amounts of prime defense/space contracts i n  1963 reveals  t ha t  these 
contracts  accounted f o r  ha l f  or more of the company sales in only 17 
cases. 
sales w a s  made t o  non-defense markets. 
of such orders, it i s  estimated that they represented only s i x  percent 
of sales (see Table 5). 
For 18 of the 35 top defense/space contractors,  the  bulk of the 
For one of the l a rges t  rec ip ien ts  
Geographical Impacts 
The available regional information of defense and space expenditures 
i s  about as limited as the indus t r ia l  data. The Department of Defense 
and NASA each publish annual tabulations showing t h e  d i s t r ibu t ion  of 
prime contracts  by State. 
i n  other  states. 
rules-of-thumb t o  indicate  the in t e r s t a t e  d i s t r ibu t ion  of subcontracts. 
L i  
Much of the work i s  subcontracted t o  companies 
Unlike the indus t r ia l  s i tua t ion ,  there are no convenient 
A widely used approximation method does e x i s t  f o r  determining 
the  regional d i s t r ibu t ion  of defense and space income and employment. 
This approach cons is t s  of selecting those two- o r  three-digitmanu- 
factur ing indus t r ies  ( the  level of d e t a i l  depending on the ava i l ab i l i t y  
of da ta )  i n  which more than half of the sa les  are estimated t o  be made t o  
the Department of Defense, NASA, and AEC. 
for 
presents  a considerable problem. 
Input-output tables a re  used 
select ing the industr ies ,  and the lack of up-to-date coef f ic ien ts  
L I  
Aggregating the enployment o r  payrol ls  of these industries--usually 
a i r c r a f t ,  ordnance, shipbuilding, and electronics--yields a measure of 
the defense work i n  a given State. A crude indication of the r e l a t i v e  
importance of defense and space a c t i v i t y  t o  a Sta t e  o r  region can be 
obtained by computing the r a t i o  of the employment i n  the above major 
-6- 
"defense-related'' indus t r ies  t o  t o t a l  manufacturing and/or t o  t o t a l  
nonagricultural  employment i n  the area. In  addition, o r  a l te rna t ive ly ,  . 
the  payrol ls  i n  these industr ies-- to  which may be added the  pay of the 
d i r e c t  employees of the Department of Defense--may be expressed as a 
percentage of personal income i n  the region, again as a measure of the 
dependence on defense and space work (see Tables6 and 7). 
There are obvious and serious shortcomings of t h i s  approach. It 
omits the defense and space work i n  other than the major defense- 
dependent indus t r ies  and includes the nondefense work i n  the la t ter  
industr ies .  There is  no basis fo r  assuming subs tan t ia l  o f fse t t ing ,  
pa r t i cu la r ly  at the  regional level.  
I n  an attempt t o  determine whether the various methods of estimating 
the geographic d i s t r ibu t ion  of defense and space work differed s igni f icant ly ,  
rank correlat ions were performed. 
8 and 9. 
of prime contract  awards by the Departanent of Defense and NASA with that  
of defense-related income disbursements. The coef f ic ien t  of rank 
correlat ion i s  0.84. 
The r e s u l t s  are contained i n  Tables 
Table 8 shows the correlat ion of the s ta te-by-state  ranking 
Table 9 shows the cor re la t ion  of defense-related 
income disbursements (expressed as a proportion of state personal income) 
with defense-related employment (taken as a percentage of state nonagricul- 
tural employment). 
appears tha t  there  i s  no fundamental difference among the various 
avai lable  measures of regional defense and space iupact. I n  a l l  cases, 
the  highly industr ia l ized s ta tes ,  especial ly  those with large a i r c r a f t  
and electronics  industr ies ,  are shown t o  receive the largest  shares 
(e.g. Cal i fornia  and New York). 
For the l a t t e r ,  t he  cor re la t ion  was 0.95. Thus it 
-7 - 
There e x i s t s  some limited information on s ta te -by-s ta te  d i s t r i b u t i o n  
of subcontracts f o r  NASA programs. 
t u t ion  of a so-called "post card" system, whereby a sample of la rge  
NASA prime contractors  repor t  each s ign i f i can t  subcontract t ha t  they 
award. 
somewhat broader regional  d i s t r ibu t ion  than prime contracts  alone. 
Table 10 shows t h a t  the  work performed under prime cont rac ts  awarded t o  
firms i n  e ight  states was  actual ly  done i n  f o r t y  states, many of which 
were not  involved i n  p r h e  contract  operations f o r  NASA at all .  
This resul ts  from the recent  i n s t i -  
L!? 
The re tu rns  t o  da te  indicate  tha t  subcontracting results i n  a 
Data Becoming Available 
A number of attempts are current ly  underway t o  improve the know- 
leage of the economic impact of defense and space programs. The spec ia l  
addendum t o  the 1963 Census of Manufactures is  one such s tep,  although 
de ta i l ed  results a re  not ye t  available.  
SIC codes at  the three- o r  four -d ig i t  l e v e l  were asked t o  estimate their  
sales t o  the Department of Defense, NASA, AEX, and other  Federal Govern- 
L2 
Samples of companies i n  16 
.merit agencies, and the employment r e su l t i ng  therefrom. The sample 
includes both prime and subcontractors. 
desired. 
should be obtained of both the i n d u s t r i a l  as w e l l  as geographical dis- 
t r i b u t i o n  of defense employment. 
in fomat ion  continues t o  be collected,  t h e  series w i l l  thus be developed 
i n  addi t ion t o  the cross-sect ional  data t o  be ava i lab le  on the f irst  attempt. 
The Depar-tanent of Defense, which i s  providing the bulk of the financing, 
is analyzing methods of improving th i s  report ing system. 
The coverage leaves much t o  be 
Yet, when the  data are aggregated, a sanewhat firmer indicat ion 
Over a period of years,  i f  t h i s  
-8- 
Also, the U.S. Arms Control and Disarmament Agency i s  sponsoring 
a var ie ty  of s tudies  designed t o  ind ica te  the nature of the impact of 
and adjustments t o  changes i n  defense and space spending. 
these dea l  w i th  spec i f ic  industr ies ,  e lec t ronics  and shipbuilding, while 
Two of 
/10 
others  a re  concerned with regions where reductions i n  mi l i t a ry  spending 
would be s igni f icant .  The S ta te  of New Mexico, Southeastern Connecticut, 
and the Baltimore and Sea t t l e  areas a re  among those being studied. 
The ACDA is also sponsoring a s e r i e s  of case studies of previous 
attempts of companies t o  u t i l i z e  defense technology i n  c i v i l i a n  markets. 
Hopefully, t h i s  research w i l l  indicate  possible  pa t te rns  f o r  successful 
t r a n s f e r  of th i s  technology. Also, the Washington S ta t e  Ehployment 
Securi ty  Department, again wi th  f inanc ia l  ass is tance f r a  ACDA and the 
Deparbent  of Defense, i s  studying one spec i f ic  defense cutback, the 
Dyna-Soar cancel la t ion a t  The Boeing Company i n  Sea t t le .  This analysis  
of the pa t te rns  of employee adjustments is  designed t o  improve knowledge 
of the  occupational as wel l  as regional mobili ty of labor i n  the face 
of s h i f t s  i n  the pa t te rn  of government spending. 
/11 
Sane preliminary r e s u l t s  of the Dyna-Soar study are il luminating, 
although hardly conclusive. About e igh t  months a f t e r  the  layoffs ,  the 
following was reported fram a survey covering 77 percent of the 5,229 
employees subject  t o  leyoff: 
1. Approximately 30 percent of the  respondents were s t i l l  unemployed. 
The average male w a s  unemployed 14 weeks and the average female 23 weeks. 
I n  comparison w i t h  other occupational groups, professionals had both the 
lowest unemployment r a t e  (17 percent) and the lowest average length of 
unemployment (12 weeks) 
-9- 
2. O f  those who found employment, there  vas a g rea t  dea l  of change 
i n  occupation, industry, wage rates, and locat ion.  There appeared t o  be 
considerable downgrading of sk i l l s ,  a t  l e a s t  when the  occupational t i t l e s  
a t  Boeing were cornpared t o  the  new job  t i t l e s .  
almost 30 percent i n  the male professional category, and t h i s  s h i f t  was 
most not iceable  i n  the case of male workers over 35. 
There was a reduction of 
3. S l igh t ly  less than one-third of the male respondents who were 
working and whose industry of employment was i d e n t i f i a b l e  were i n  defense 
employment, governmental o r  private.  The g rea t e s t  movement out of 
defense w a s  i n  t he  under 24 year old age category. 
4. About 70 percent of a l l  the employed were s t i l l  i n  the  Sea t t l e  
area, but  the more highly educated were more l i k e l y  t o  leave (45 percent 
of col lege graduates compared t o  30 percent overa l l ) .  
5.  Employed male professional workers were receiving almost 
$50 a month more than they were receiving a t  Boeing. 
occupational groups, such as ski l led workers, average pay declined. 
It w i l l  be he lpfu l  t o  cQmpare these r e s u l t s  with those torb’esobtained 
I n  some of the other  
from other  s tud ies  of defense contract  cancel la t ions and base closings.  
Informational G a m  
Important gaps i n  information on the  economic impact of defense/ 
space expenditures w i l l  s t i l l  ex i s t  a f t e r  t he  completion of the current  
s tud ies .  Systematic knowledge of the regional  and i n d u s t r i a l  d i s t r ibu t ion  
of these a c t i v i t i e s ,  at  bes t ,  w i l l  begin when w e  obtain the  da t a  f o r  
1963. 
e a r l i e r ,  the Census e f f o r t  i s  only a p a r t i a l  attempt t o  f i l l  the gap on 
The h i s t o r i c a l  perspective remains poor and, as pointed out  
- io- 
curren t  account, so t o  speak. 
t o  be a comprehensive body of data on the incame and employment generated 
by defense/space expenditures, cross-classif ied by industry ( a t  l e a s t  the  
th ree -d ig i t  l e v e l )  and by location (region, s t a t e ,  and selected metro- 
po l i t an  areas) * 
The highest  p r i o r i t y  need s t i l l  appears 
A second p r i o r i t y  a rea  is the adjustments, p a r t i c u l a r l y  at  the 
l o c a l  leve l ,  t o  changes i n  the leve l  and composition of defense/space 
spending. 
changes i n  defense spending. 
the following: 
t o  a cutback i n  defense production or R&D work? 
of people leave? How many who stay change occupations o r  indus t r ies?  
What market adjustments--in pay rates, etc.--are made? What happens t o  
the  s t ruc tu re  of the community's economic base? 
manufacturing t o  services? To what extent  do in te r indus t ry  r e l a t i o n s  
hold constant o r  do they change i n  a predictable  way? 
Much more needs t o  be known about the  cmmunity impact of 
Answers are needed f o r  questions such as 
are there  any iden t i f i ab le  pa t te rns  of l o c a l  adjustment 
How many and what kinds 
Is there  a s h i f t  from 
A t h i rd  p r i o r i t y  area is the "spi l l -over"  o r  transfer of defense 
and space technology and other  capab i l i t i e s  t o  the c i v i l i a n  sec tors  of 
the economy. Comprehensive information on sales, employment, and p r o f i t s  
associated with the various attempts of companies t o  u t i l i z e  defense 
and space technology i n  c i v i l i a n  f i e l d s  would be helpful .  
case studies w i l l  provide some inputs. O f  course, there i s  an ample 
supply of individual  instances of failures and mediocre performances 
along these l i nes ,  which i s  an important l imi t ing  f a c t o r  t o  be taken 
i n t o  account i n  analyzing the fu tu re  potential .  economic implications 
of defense and space spending. 
The ACDA 
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In  a sense, the most necessary b u t  most i l l u s i v e  data tha t  are 
required f o r  analyzing the economic impacts of defense and space programs 
are r e l a t i v e l y  firm project ions,  wi th  considerable detail ,  of the fu ture  
s i z e  and d i s t r ibu t ion  of these programs. 
project ions m a y  always be primarily conjectural .  
By their very nature, such 
Conclusions 
Despite the gaps i n  the avai lable  stock of information on the  
economic impact of defense and space programs, some useful  f indings can 
be obtained frm the ava i lab le  data: 
1. 
2. 
3. 
4. 
5 .  
About one-tenth of the Nation's resources are being devoted 
t o  na t iona l  s ecu r i ty  programs. 
Much of these rersources tend t o  be located i n  a r e l a t i v e l y  
few indus t r ies  and regions. 
The indus t r i e s  a re  predominantly the high-technology ones-- 
a i r c r a f t  and electronics ,  plus  supporting firms i n  such f i e lds  
as ordnance and instruments. 
The regions most heavily involved axe predominantly the areas 
where these indus t r ies  tend t o  c lus te r - - the  West Coast and the 
highly indus t r ia l ized  states of the Northeast. 
These f e w  crude observations may serve as a usefu l  guide t o  
much of the economic adjustment po l i c i e s  required t o  o f f s e t  
any adverse impacts resu l t ing  from changes i n  the l eve l  and 
composition of such spending during periods s h o r t  of general  
W a r .  
-12- 
The bulk of the population, area, and industry of the country 
is only marginally influenced by defense and space programs. 
r e l a t i v e l y  few companies i n  a few regions tend to be e i t h e r  g rea t ly  
benefit ted or adversely affected by these programs at the present time. 
For those companies and regions, of course, the Impacts are l i k e l y  t o  
be most substant ia l .  
Only a 
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Table 1 
MEASURES OF THE AGGREGATE IMPACT OF DEFENSE/SPACE SPENDING, 1963 
GWP Cmparisons (dol la r  amounts in b i l l i o n s )  
Gross National Product $585 1 
Purchases of Goods and Services f o r  
National Defense 56.7 
National Defense as percentwe of GNP 9.7 percent 
Labor Force Comparisons ( i n  mil l ions)  
Total  U.S. l3nployment 
Estimated defense-related employment 
Defense employment as percentage of 
t o t a l  
71.5 
6-7 
9.4 percent 
Detail of Defense-related Employment ( i n  mill ions),  
Mi l i ta ry  personnel 2.7 
Civilian Federal personnel 1.0 
Estimated defense-related employment i n  
pr iva te  industry 3.0 
TOTAL 6.7 
& Includes: Department of Defense mi l i t a ry  functions and mi l i t a ry  
assistance; AEX; stockpiling; NASA; Select ive Service System. 
Excludes: 
mutual defense program. 
economic assistance f o r  defense support under the 
SOURCE: The Economic and Social Consequences of Disarmament, U.S. ACDA, 
Washington, D.C., June 1964, Tables 1, 4, 5; “Ehployment Impact of 
Changing Defense Programs, ” Joseph F. Fulton, Monthly Labor Review, 
May, 1964, p. 510, Table 1. 
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1. Number of la rge  contractors  
report ing subcontract r ece ip t s  
and payments 198 294 298 
1 
Table 2 
i I i 
t I 
298' 3091 378j 453 
DEFENSE SUBCONTRACTING PROGRAM (BY FISCAL YEAR) 
(~011a.r Amounts i n  Mill ions) 
3. Mi l i ta ry  contract  r ece ip t s  
by report ing contractors  
fram prime and subcon- 
t r a c t  work $169992 
4. Percent of r ece ip t s  paid 
out  t o  a l l  business con- 
cerns  (Line 2 I 3) 
Source: M i l i t a r y  Prime Contract Awards and Subcontract Payments, July, 1963-June 
1964, Office of the Secretary of Defense, p. 49, Table 18. 
Table 3 
DEFERSE CONTRACT AWARDS BY IIVDUSTRY FISCAL YEAR 1963 
( i n  mil l ions of d o l l a r s  j 
SIC Code 
& ~1 
Industry 
Ai rc ra f t  and P a r t s  372 
Electronics  481, 482 
361, 365 
366 
Equipment 371 
Petroleum Refining 291 
Chemicals 281,289 
Rubber 301 
Construction 1 - 5 9  16 
Education and Ron- 
Prof it Ins  tit utions 
Ship and Boat Building 373 
Motor Vehicle and 
822,892 
Machinery 352,354 
355,356 
358 
Instruments 381,383 
A i r  Transportation 451,458 
Engines and Turbines 351 
Business Services 739 
Primary Metal 
Toys, Amusement and 
Deep Sea Transportation 441 
Combined U t i l i t y  
Paper and Allied 
Indus t r i e s  331,333 
Sporting Goods 394 
Systems 493 
Products 262 
Railroad Equipment 374 
Miscellaneous 991 and 
Misc. 
Dept. of 
Defense NASA 
$ 9192.1 $1477.0 
5065.1 257.5 
1101.5 85.6 
716.7 - 
12.7 556.8 
497 3 
406.0 34.8 
- 
288.8 102.2 
284.9 - 
238.8 13.3 
206.8 10.7 
213.1 - 
97.2 - 
4399 33.8 
68.4 2.7 
57.1 1.6 
26.7 - 
- 1.3 
- 1.2 - 1.2 
31.4 46.7 
To t a l  
$10,669 I 1 
5,322.6 
1,187.1 
716.7 
569.5 
497 9 3 
440.8 
391.0 
284.9 
252.1 
217-5 
213.1 
97.2 
77.7 
71.1 
58.7 
26.7 
1.3 
1.2 
1.2 
78.1 
Cumulative 
Percent 
50.4 
75.5 
81.1 
84.5 
87.2 
89.6 
91.6 
93.5 
94.8 
96.0 
97.0 
98.0 
9'3.5 
98.9 
99.2 
99.5 
99.6 
99.6 
99.6 
9956 
100.0 
TOTAL $19, 092.6 $2082.3 $21,174 9 
& Companies a r e  c l a s s i f i e d  according t o  t h e i r  primary area of business. This 
nay not  coincide with the categories i n  which they do the  bulk of t h e i r  defense/ 
space voris. 
Sources: Lis t ings  of SIC c d e s  Were taken frax S.E.C., Directory of Listed Com- 
panies,  1963, Dun and Bradstreet ,  Mill ion Dollar Directory, and Aerospace Indus- 
t r y  Assn. r epor t s .  Data 311 Defense contrac-bs vere obtained Prcm Joint  Econrinic 
Ccmit-Lee, Backgrouiid. Flaterial oil Econcmic As;Iec.ts of Xili tary Pr0curemen.i; and 
S U ~ Y , L ~ - - I - ~ ~ ! - ;  fgi* i:.sA cont,rac.i;ors T r a i l  XASA A U ~ L B ~  Pi-ocwe:;len-t l ;cport ,  i?i-scal, 
Yezx 1963. 
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Table 4 
PROPORTION OF FTNAL OUTPUT OF 
DEVOTED To DEXENSE 
Food and Kindred Products 
Apparel and Textile-Mill  Prcducts 
Leather Products 
Paper and A l l i e d  Products 
Chemicals and Allied Products 
Fuel and Power 
Rubber and Rubber Products 
Lumber and Wood Products 
Nonmetallic Minerals and Products 
Primary Metals 
Fabricated Metal Products 
Machinery (Except E l e c t r i c a l )  
E l e c t r i c a l  Machinery 
Transportation Equipment and Ordnance 
Instruments and Allied Products 
Miscellaneous Manufacturing Industr ies  
Transportation 
Trade 
Service and Finance 
Construction 
Unallocated and Waste Products 
SELECTED INDUSTRIES 
DEMANDS &- 
Percentage 
1.6 
1.9 
3.1 
7.0 
5.3 
7.3 
5.6 
3.9 
4.7 
13.4 
8.0 
5 02 
20.8 
38.4 
20.2 
2.8 
5 *9 
1.4 
1.3 
2.1 
12.3 
Includes d i r e c t  d e l i v e r i e s  plus  de l ive r i e s  t o  other  i ndus t r i e s  
/1 
necessary for de l ive r i e s  t o  th i s  demand category, i.e. subcon- 
t r a c t o r s  and suppl iers  Coefficients based on 1947 s t ruc  turd 
re la t ionships .  
Source: Derived from Wassily W e  Leontief and Marvin Hoffenberg, "The 
Econcmic Effec ts  of Disarmament, " Sc ien t i f i c  American, April,  
1961, P o  5. 
03LnSOLnOcnMh.- - m L n m m N -  . . . . . . . . .  h C 0 0 3 Q O h m  . . . . . . .  c c 
r q E r n -  
0 v) .- u 
tn 
L 
0 
* N . ; t - - r - m N O  . . . . . . . .  r O O O 3 G \ O -  . . . . . . .  
- ~ c n o \ o - o o  .- 
P' n 
M u\ - 
m a n a n  
c c c c  
O m  
u\o 
En 
t n -  
N ha 0 - h N  Cr\ 
l a  N O O N  - 
I m - -  
. . . . . . .  
I c d M l n - m m h 0 3  
oLna*mcVoQ)En . . . . . . . . .  -mmmmcno3- . . . . . . .  
n - 
Y a n a m  
c c c c  
a 
L 
0 
0 . . u a 
C 
V 
u 
5 - 
a 
-20- u 
P 
v) 
m 
Q a 
._ 
c 
n 0 - \o LnhO h \ D  a . . . . . . . .  
- N o  - N h m  a- Cg ' Q ~ 0 U ) C O  m -  c N -  . .  . .  . . . . .  
(D u 
In 
v) 
m a l  a -  . 
VI u u z 
u 
. . . . . . . .  . .  L .  
c 
8 
Q 
7 
ln 
L 
al 
U 
C 
.I 
c 
3 
u) 
c1 U 
L 
a al 
Q R 
Y ut 
L b m  
0 
S Y -  
(D 
3 
C c -
Q 
F 
ti u 
U 
S 
cg 
0 
c) 
L 
Is z 
8 
m 
al 
c 
3 .- ti .- n 3 L  
0 u 
m 
L 
0 
CI y. 
0 
. 
0 u L 0 
V C 
0 
.e 
P) 
r a 
Q) 
0" u 
21 s 
L 
0 u c c  
- ( D  0 .  
v) 
a 
V 
L 
0 
v) 
a 
0 
U 
.- 
d 
.. 
al 
Y 
0 z 
\D 
a, 
rl 
H 
% 
S I  
M 2w. Ln . .  
M C U  
d r l  
(u 
;f."?3?? 
M o ?  
m r l u  0 t- 
1 
n 
5 
n 
M 
W 
?? 
Nco 
2t 
Inn 
a m  
P- 
c u r l \ o ( u *  . . .  
rl 
2??"?0! 
mcu m a  
" 9 9  
rl 
9 9 9  
d d  
. . .  @p 
d" 
e . .  
%?i " 
"rl 
hi 
I cl 
PI I 
.. 
aJ 
$ 
0 cn 
Table 7 
Primp Ccni rac t  $Arards gsl" Depar 4r.ii-nt sl' Defense' end P?A9A by State ,  
Fiscal Year 19~3 4 aiid Pef ensz-ijelaTed Disburse-icn is by State,  
Calendar Year 1963 
Defense -Related 
DiLburse 1e-t a i c n  crnc t Awards 
Percent  of Pe rcen t  of 
State Total  Thousands dtate Total mousands 
Total U.S. CJ $30,289,287 
Not Distributed by State 2,874,642 
State Total 27,414, 645 
Alabama 
Alaska 
Arizona 
Arkansas 
California 
Color ado 
Connecticut 
Delaware 
D i s t r i c t  of Columbia 
Florida 
Georgia 
Hawaii 
Idaho 
I l l i no i s  
Indiana 
Iowa 
Kansas 
Kentucky 
Louisiana 
Maine 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 
Montana 
Nebraska 
Nevada 
New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 
Oklahoma 
Oregon 
292,058 
105,533 
292,042 
39,436 
6,934,156 
4 51,290 
1,057,464 
67,239 
265,261 
675,629 
429,315 
45,330 
500,904 
489,680 
132,954 
332,579 
55,807 
380,604 
58,601 
712,151 
1,103,628 
642,135 
282,340 
186,125 
883 , 21 5 
79,419 
33,559 
13,627 
51, 759 
1,3071497 
@+, 558 
2,598,117 
259,987 
64,855 
1 , 377,954 
42 , 352 
10,425 
112 , 291 
$25 741 000 
25,741, OoO 
404,600 
176,500 
267,500 
93,500 
5,306,800 
400,900 
774,700 
45,500 
265,200 
779,300 
710 , 900 
288,200 
31 , 300 
845,100 
440,000 
78,600 
402,900 
279,200 
290,600 
102,300 
735,700 
867,300 
277,300 
123,800 
183,200 
565,400 
53,600 
142,100 
992,800 
193,900 
1,5@,300 
469,200 
56,700 
900,700 
344,800 
59,100 
53,800 
155 , 100 
1008 
1. HJ 
79 
1. 08 
04% 
2 0 . q  
1.q 
3.@ 
28 
1.08 
3.& 
2.8s 
1.146 
l$ 
3.346 
34 
1. 6q& 
1.1% 
1.146 
48 
2.9% 
3.4$ 
1.18 
58 
78 
2.24 
28 
4 
2$ 
4 
3.98 
846 
6.18 
1.876 
24 
3.546 
24 
1.78 
1- 38 
Pennsylvania 
Rhode Island 
South Carolina 
South Dakota 
Tennessee 
Texas 
Utah 
Vermont 
Virginia  
Washington 
West Virginia  
Wisconsin 
Wyoming 
-25 - 
Table 7 (continued) 
Defense --Related 
Contract Awards Disbursements 
Ferc en t  of Percent of 
Thousands S ta t e  Total  Thousands S t a t e  Total  
917 3 941 
57,823 
80 3 767 
185,779 
1, 257 3 895 
408,661 
12,386 
508 3 950 
I. ,044 ,on 
162.9 739 
47 , 326 
232,100 
125 J 119 
Footnotes 
1 , 002 , 100 
863 300 
266,730 
40,800 
145 , 100 
13573,700 
267,200 
63 100 
1 , 321 700 
896 600 
i o  500 
125 , ooo 
2') > 000 
3 4 4  
3% 
1.0% 
.2$ 
.6$ 
6.1% 
1.0% 
.02% 
4 .O$ 
00 $2 
5s . 1% 
3 . 4  
l e s s  than 0.05% 
Covers only prime cont rac ts  and therefore  provides no d i r e c t  indicat ion 
as t o  the  s t a t e  i n  which the ac tua l  production work i s  done. 
Includes a l l  contracts  awarded f o r  work performance i n  the U.S. 
Includes contracts  of less than $10,000. 
Source: Derived from the  June, 1964 re lease  of the Deparicment of Defense, 
Prime Contract Awards  by Sta te ,  Table 3; NASA Annual Procurement 
Report, F i sca l  Year 1963, p.  35; Data f o r  defense-related 
disbursement from Table 6. 
Table 8 
Rank Correlation of Defense-Space Prime Contract Awards 
by State ,  F i s c a l  Year 1963 with Defense-Related Wage and 
S&iry ESsburBemente; by State ,  
Calendar Year 1963 
Ranking 1 Ranking 2 
Difference 
Prime Contract Awards  Defense-Belated D i s -  Squared 
Sta t e  of DOD and NASA bursements (D2) 
Cal i forn ia  
New York 
Ohio 
New Jersey  
Texas 
Massachusetts 
Connecticut 
Washington 
Pennsylvania 
Missouri 
Maryland 
Flor ida 
Michigan 
Virginia 
I l l i n o i s  
Indiana 
Colorado 
Georgia 
Utah 
Louisiana 
Kansas 
Alabama 
Arizona 
Minnesota 
D i s t r i c t  of Columbia 
North Carolina 
Wisconsin 
M i  s s i  s s i  ppi 
Tennessee 
West Virginia  
I owa 
Wyoming 
Oklahoma 
Alaska 
South Dakota 
Montana 
Delaware 
North Dakota 
New Mexico 
Maine 
South Carolina 
Kentucky 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4 1  
42 
1 
2 
7 
5 
3 
9 
12 
8 
6 
15 
-13 
11 
25 
4 
10 
17 
20 
14 
27 
22 
19 
18 
26 
37 
29 
16 
36 
3 1  
34 
50 
41 
49 
2 1  
32 
47 
44 
46 
43 
30 
38 
28 
24 
16 
1 
4 
0 
25 
9 
25 
4 
1 
144 
100 
25 
1 
9 
16 
64 
4 
' 4  
16 
9 
100 
16 
100 
81 
9 
25 
400 
100 
289 
144 
4 
144 
64 
81 
25 
81  
4 
156 
324 
- 27- 
Sta t e  
New Hampshire 
Rhode Island 
H a w a i i  
Oregon 
Arkansas 
Nebraska 
Nevada 
Vermont 
Idaho 
Table 8 (continued) 
Difference 
Prime Contract Awards Defense-Related D i s -  Squared 
of DOD and NASA bursements (D2) 
43 
44 
45 
46 
47 
48 
49 
50 
51 
35 
40 
23 
42 
51  
48 
Spearman's Rank Correlation Coefficient 
r rank = 1 - 6  D~ 
N (N2 - 1) 
64 
16 
484 
16 
144 
225 
16 
9 
1 
= 1 - .163 
= .837 
Source: Derived from Table 7. 
Table 9 
Rank Corre1ati.cn 02 &Tense-Related 
Dl.sbursenents and Eefensc-Rek'ted 'hplcyment 
Calendrr yew 1563 
' Renkiagl Ranking 2 
Percent of State  Personal Percent of Sta te  Non- 
Disbursements as a . BnpUyment a8 a Difference 
Squared 
State  Income Agricul tural  Employment (D2) 
Alaska 1 1 
Hawaii 
Utah 
Washington 
Virginia 
California 
D i s t r i c t  of Columbia 
New Mexico 
New Hampshire 
Georgia 
Connecticut 
Colorado 
Maryland 
Kansas 
Arizona 
Texas 
Alabama 
Oklahoma 
South Carolina 
Florida 
Massachusetts 
Mi s si s s ipp i  
North Carolina 
Maine 
New Jerrrey 
Missouri 
Kentucky 
Louisiana 
Nebraska 
North Dakota 
Nevada 
Rhode Island 
Indiana 
Pennsylvania 
- Ohio 
Montana 
- Arkansas 
Wyoming 
New York 
Delaware 
i 
J 
. .  
- 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 . 
35 
36 
37 
3s 
39 
40 
IL 
2 
7 
3 
4 
6 
22 
5 
9 
10 
13 
12 
8 
11 
30 
14 
21 
15 
17 
16 
28 
23 
20 
25 
27 
31 
18 
29 
24 
19 
26 
34 
37 
39 
42 
32 
38 
36 
43 
33 
16 
1 
1 
-225 
9 
4 
25 
9 
225 
4 
16 
9 
4 
16 
49 
1 
9 
1 
4 
25 
81 
1 
25 
121 
25 
4 
16 
25 
49 
16 
1 
4 
25 
.. 49 
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Table 9 (continued) 
Disbursements as a Ehployment as a Difference 
Percent of State Personal Percent of State  Non- Squared 
Sta te  Inc me Agricultural  Employment ( ~ 2 )  
South Dakota 
Idaho 
Tennessee 
Minne sot a 
Mic hlgan 
Wisconsin 
Oregon 
Iowa 
Vermont 
West Virginia  
* I l l i n o i s  
4 1  
42 
42 
44 
45 
46 
47 
48 
49 
50 
51 
Speman's  R a n k  Correlation Coefficient 
6( 1156) = 1 -  
51( 2601-1) 
= 1 - 6936 
132600 
35 
40 
41  
44 
45 
46 
49 
48 
47 
50 
51 
36 
4 
4 
4 
4 
- r r ,  
Source: Derived from Table 6. 
Table 10 
. Subcontract Awards of 12 of NASA's Major Prime Contractors Located i n  Eight S t a t e s  
January 1, 1962 t o  June 30, 1963 1/ 
Millions 
Subcontracted Outside Originating State: 
To o ther  than 8 originat ing States  253 5 
To o ther  or iginat ing S ta t e s  160 .o 
Subcon$racting Within Originating State 268.7 
TOTAL 682.2 
Percent of Total  
37 
24 
39 
100 
- 
Reporting program was establ ished August, 1962, 
t o  January 1, 1962 was on a voluntary bas i s  and not  necessar i ly  complete. 
Retroactive reporting 
Y 
Source: National Aeronautics and Space Administration, Annual Procurement 
Report, F i sca l  Year 1963, p,  38. 
. 
-31- 
A 
. . .  
-32- 
n 
a 
-33- 
e 
ra 
8 
k 
0 
.\ a 
k 
cc) 
4 
rl 
k 
0 
k 
rn 
rl 
k 
0 
k 
0 
2 
a, 
3 
El 
9 
k 
0 
m 
a, 
.d a 
0 
iJ 
k" 
% 
0 
4 
0-1 
0 
0 
m 
b 
.W 
5 
0 m 
